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Introduction
The more often individual investors invest in information, the more they trade in securities.
This strong and positive association between the frequency of individual investors trading and the financial information they collect is sustained by finance literature. Rational investors who invest more time in information receive more signals and can therefore be expected to trade more frequently.
On the other hand, recent literature in Behavioral Finance argues that overconfidence leads to higher trading volume. This idea was first presented by Barber and Odean (2001) who claim that gender is a good proxy for overconfidence (overconfidence among men is higher than among women), and find that men trade more than women. Statman et al. (2006) present empirical evidence for the US market and argue that trading volume is higher after high returns, as investment success increases the degree of overconfidence. This finding is consistent with the hypothesis that a higher degree of overconfidence leads to higher trading volume as long as we accept that high past returns are positively correlated with overconfidence. Glaser and Weber (2007) confirm this higher trading propensity for overconfident investors when they identify overconfident investors as those who think they are above average in terms of investment skills or past performance. The same conclusion doesn't hold when the authors use measures of miscalibration as proxies for overconfidence. This finding is consistent with other recent studies (see Deaves et al. (2009) and Graham et al. (2009) .
It has also been suggested that the quality of the information signals has an influence on investor trading behaviour. News from a trustworthy source should lead to more trades (portfolio sources of information used by investors. Considering the importance of overconfidence on investors' trading behaviour, we also investigate whether this influence is different for overconfident and non-overconfident investors. We test the robustness of our results controlling for differences in investor profiles and characteristics. In fact, there is evidence that investors' behaviour with regard to information depends on socio-economic and psychological characteristics. Investor behaviour may vary according to age (DaSilva and Giannikos 2004) , occupation (Christiansen et al. 2008) or the environment in which they live (Goetzmann et al. 2004) . Peress (2004) shows that wealthier investors value information more and poor investors trade little even with very precise information. Graham et al. (2005) found that investors who feel competent trade more often. Calvet et al. (2007) provide evidence that active rebalancing is more pronounced for sophisticated households. Seemingly irrational behaviour diminishes substantially with investor wealth 1 or with investor sophistication. In short, investor's characteristics may have an impact on trading and on the acquisition of information. On the other hand, Verrecchia (1982) shows that risk-averse investors acquire less information. Irrational behaviour diminishes substantially with investor trading experience (Nicolasi et al. 2004) . Peress (2004) shows very riskaverse investors benefit little from information because they would invest little in stocks even if they had very precise information.
We start by documenting how individual investor's frequency of investment in information is positively related with the frequency with which they trade, controlling for a set of investor characteristics and profiles. We then investigate whether the sources of information used by investors as the basis for their financial choices, combined with the level of overconfidence exhibited by investors, have an impact on trading behaviour. In the second part of our paper we confirm our key findings with a set of robustness tests. There we test whether portfolio size and risk, the way investors transmit their orders and financial knowledge, among other characteristics, influence our estimates and conclude that results are robust.
Our results confirm that the sources of information are most relevant to explain trading activity, and indeed influence the relationship between frequency of trading and frequency of information. The more frequently individual investors invest in information, the more they trade in financial products. Our results also confirm previous findings that overconfident investors, who show a better than average bias, trade more frequently. Our finding that the strong and positive 1 There might as well be a tendency for some wealthy investors, such as those who have inherited money, to invest irrationally since they don't value money as much as someone who worked hard to earn it.
relationship between investment in information and intensity of trading in financial assets is sensitive to the sources of information used by investors, and that this influence is different for overconfident and non-overconfident investors, is novel. Overconfident investors trade more frequently when they collect information directly using specialized sources than when they use word of mouth communication or information provided by financial advisors.
The remainder of the paper is organized as follows: Section 2 presents our data sources and characterizes our sample. Section 3 presents our results on the importance of the investment in financial information on the trading behaviour of individual investors. This section also presents the results of tests we have undertaken to compare the behaviour of overconfident investors with non-overconfident ones, and to investigate whether the sources of information used by investors as the basis for their financial choices, combined with the frequency of information, have a different impact on their trading behaviour. Section 4 presents the results of the robustness tests.
Section 5 concludes.
Data Source and Sample characterization
Our main data source comes from a survey conducted by CMVM to identify the characteristics of individual Portuguese investors. 2 The most recent one was conducted in 2000, and was publicly released in May 2005 on the CMVM website.
More than fifteen thousand individuals who were responsible or co-responsible for family investment decisions were contacted between 2 October and 22 December 2000 using the direct interview technique. 1,559 investors in securities were identified. All of these investors were interviewed using a structured questionnaire. 
Information acquisition and trading behaviour
In this section we present the initial results on the influence of investment in financial information on the trading behaviour of individual investors. Table 2 presents the results using the OLS method. A quick look at the first six rows of Table 2 shows that in the two models there is a positive correlation between the investment in information and the frequency of trading. This means that the more individual investors invest in information, the more they trade in financial products. Model 1 shows that this positive correlation holds when we control for investors' socioeconomic characteristics, including gender, age, family size, marital status, place of residence, social status 6 , income, occupation and education. Using the results of this model, we conclude that younger investors as well as those living in Porto (the second largest city) trade more. These results are consistent with the literature, which finds that younger investors are more prone to take on risk and trade more Odean 2001, Dorn and Huberman 2005) . Investors in
Porto trade more and this could be explained by the fact that wealthier investors tend to live in the largest cities.
In the Model [2] of Table 2 , we control for other factors that are likely to influence investors' trading behaviour. There we control for the trading experience and investment style (i.e. whether assets are held for shorter/longer periods of time) of the investor. In fact, one could argue that the more experienced investors are more sophisticated and thus churn their portfolios less (Dorn and Huberman 2005) , and those investors that hold their assets for shorter periods of time are expected to trade more. We also control for self-reported risk aversion. Risk-loving investors are more prone to take on risk and are expected to trade more (Dorn and Huberman 2005) . We conclude that neither experience nor investment style have any impact on trading, and that riskloving investors trade more.
The results we present thus far show that individual investors who invest more in information trade more often. 7 This finding is robust to a large set of investor characteristics, such as socioeconomic variables, experience, investment style and self-reported risk aversion. 6 This is a close proxy for wealth. The social status variable is based on the education and occupation variables. For example, independent workers, business owners, senior and middle managers with an intermediate or university degree are included in the highest status; unskilled workers with less than 4 years of schooling are included in the lowest status. 7 Argentesi et al. (2006) have a slightly different perspective: "The fact that more information is collected by investors does not necessarily imply that more trade will follow (for instance, because information may just suggest that it is optimal not to trade)" -p.3. a) The dependent variable is the number of trades per month. The frequency of information/ social status/ income/ employment/ education/ experience/ investment style dummy variables left out is never or occasionally/ low/ low/ inactive/ basic/ low/ very short term, which includes investors that do not invest in information or get informed occasionally/ with the lowest status/ with net annual income below €14,964/ that are students or unemployed/ with up to eight years of education/ that have been investing in the securities market for less than two years/ that hold assets for a maximum period of one month. See the Annex for a complete description of the variables. Results computed by OLS, with White consistent standard errors. The model includes a constant as well. T-values are in italics. ** and *** denote significance at 5% and 1% respectively. It has been argued that overconfidence is a major driver of trading (Odean 1999 , Guiso and Jappelli 2006 , Glaser and Weber 2007 . The illusion of knowledge, in particular, makes investors believe that they know more than they actually do and that more information leads to better decisions. Thus, it is important to test if overconfidence is driving our results on the impact of information on trading.
All of the models are estimated using the controls in Model 2 of the previous Table 2 . However, in the interest of space we omit these controls. We report only the results on our key variables (frequency of information and sources of information), and split the sample by overconfident investors. Models 3 to 5 (Table 3) report the results obtained with this methodology. The results of Model 3 confirm that the sources of information used by investors to gather information related to the stock market are most relevant to explain trading frequency. In fact, We also conclude that overconfidence is most relevant. In Model 4 we see that overconfident investors trade more. The effect of the investment in information remains robust, which means that investors who invest more in information trade more often.
Guiso and Jappelli (2006) We split the sample into overconfident (Model 6) and not overconfident investors (Model 5) in order to test this prediction. We find that the two types of investors do not rely on the same sources of information, and that the impact of the investment in information is not similar as well.
In fact, the positive impact of the frequency of the information variable for non-overconfident investors is only noticeable for the case of daily acquisition on information, but overconfident investors trade more when they collect information on a weekly or daily basis. Moreover, the influence of the investment in information on the frequency of trading is more relevant from overconfident investors that for non overconfident investors. This difference, which is equal to 0.378 trades per month (0.835-0.457) in the case of the daily acquisition of information, is economically relevant, for it is equivalent to 0.75 times the average number of trades in our sample.
As for the sources of information, overconfident investors trade less when they use the word of mouth communication to gather information related to the stock market. This means that, comparing the word of mouth communication and the collection of information directly using specialized sources, the use of specialized sources of information leads overconfident investors to trade more frequently. On the other hand, compared with the information provided by financial advisors, the collection of information directly using specialized sources increases the frequency of trading, although this effect is not statistically significant. These results run in favor of the Guiso and Jappelli (2006) argument. Non overconfident investors also trade more when they collect information from specialized sources. However, compared with the use of specialized sources, the advice of family and friends leads to slightly lower trading frequency, and the use of professional advice from the bank/account manager leads non overconfident investors to trade less frequently.
Robustness issues
This section presents the results of tests we have undertaken to investigate the robustness of our key findings.
Trading, portfolio size and the weight of risky assets in the portfolio
One could argue that investor trading behaviour is driven by the size and riskiness of the portfolio. In fact, the value of information increases with the amount invested and the risk of the portfolio; investors acquire more information, increasing the precision of their signal and inducing more informed individuals to hold more stocks (Peress 2004) . Glaser (2003) reports a positive correlation between portfolio size and trading by online investors.
We now test these predictions. Models 7 to 10 contain the results of these tests (Table 4) .
Once again, these tests were estimated using the controls in Model 2 of the Table 2 but we omit these controls and report only the results on our key variables (frequency and sources of information) and the new controls we consider in each test. In Models 7 and 9 we control for the number of stocks in the portfolio (as a proxy for portfolio size) and find that trading increases with portfolio size only for the case of non overconfident investors. In Models 8 and 10 we control for the relevance of risky assets 8 in investors' portfolios, and find that this variable is not significant.
Nevertheless, our main result of the positive correlation between investment in information and trading holds, and that the relevance of the information sources for overconfident and non overconfident investors still holds true. 
Trading, the 'platform' of trading and financial knowledge
The internet may influence investor behaviour. Glaser (2003) , for instance, finds that online investors trade frequently. Barber and Odean (2002) report that trading volume increases after investors go online. Choi et al. (2002) find that trading frequency increases after the introduction of an internet-based trading channel in two corporate 401(k) retirement savings plans.
In the following table we present the results of our controls. In Models 11 and 13 we control for the way investors transmit the respective orders to the broker. The three possibilities are the internet, the telephone or fax, and going to the bank (the base category). We conclude that trading by non overconfident investors is not influenced by the way orders are placed, but overconfident investors who use the fax/telephone to give their orders trade more often.
Another robustness test is performed on the level of financial knowledge exhibited by investors. Here, we test whether more financially knowledgeable investors trade differently than less knowledgeable ones. If trading is due to behavioural biases arising from inadequate knowledge, one would expect trading to be negatively related with financial knowledge. We find [7] [ . Nevertheless, we conclude that the investment in information still has a strong positive effect on trading, particularly in the case of overconfident investors. As to the sources of information, our previous results are robust to these new controls. Table 5 : Trading, the platform of trading, and financial knowledge
The dependent variable is the number of trades per month. Results computed by OLS, with White consistent standard errors. The model includes a constant and the controls in Model 2. T-values are in italics. ** and *** denote significance at 5% and 1% respectively.
Other robustness issues
Dorn and Sengmueller (2009) find that investors who enjoy gambling turn over their portfolio more rapidly than their peers, even after controlling for overconfidence, and Grinblatt and Keloharju (2009) find that investors who are more prone to sensation seeking trade more frequently ("the mere act of trading and the monitoring of a constant flow of 'fresh stocks' in 9 Dorn and Huberman (2005) also report a positive correlation between actual knowledge and portfolio turnover.
[ one's portfolio may create a more varied and novel experience than a buy and hold strategy"-p.556). Thus it would be relevant to control for this psychological trait.
Two possibilities arise here. One may consider the fact that some investors trade but do not use any source of information (i.e., they are not informed about the stock market), and assume that those investors who trade without information do so for entertainment. As an alternative, one may consider the fact that some investors claim that the reason behind a concrete investment in a particular stock is because they love risk. Using these proxies we find (results not shown) that sensation seeking investors do not appear to trade more often because the coefficient of the variable, although positive in all cases, is never significant. Nevertheless, the positive correlation between information and trading, and the differences between overconfident and non overconfident investors, still hold.
Two other robustness tests were performed. In the first case, and given the characteristics of the dependent variable, we estimate an ordered probit. In the second case, we correct for selectivity. In both cases we estimate the base Model 2. The results (not shown) do not significantly change.
Conclusion
Our results show that the more frequently individual investors invest in information, the more they trade in financial products. This finding is robust to a large set of investor characteristics, such as socio-economic variables, experience, investment style and self-reported risk aversion. This work confirms previous findings of a positive relation linking those two variables. We also confirm previous findings from behavioral finance arguing that overconfident investors, who show a better than average bias, trade more frequently.
Our findings that this strong and positive relationship between investment in information and intensity of trading in financial assets is sensitive to the sources of information used by investors is novel. Moreover we show that overconfident and non-overconfident investors do not rely on the same sources of information. Overconfident investors trade more frequently when they collect information directly using specialized sources than when they use word of mouth communication or information provided by financial advisors. For non-overconfident investors, the advice of family and friends leads to slightly lower trading frequency than the direct collection of information from specialized sources. The use of professional advice from the bank/account manager also leads non overconfident investors to trade less frequently.
These findings have been controlled for the portfolio size and risk, the platform of trading, investor's level of financial literacy, and overconfidence. Despite the fact that some of these variables matter for the transaction-information relationship and change the intensity of the positive association between the frequency of information acquisition and trading, the conclusions put forth in the previous paragraph still hold.
Annex -Definition of variables constructed from survey responses:
Trading -Based on the question: "How often do you buy or sell financial assets?" Answers were transformed into the variable "number of trades per year". They were alternatively coded "occasionally", "once a month", "once a week" and "2 or 3 times a week".
Frequency of information -Based on the question: "How often do you get information regarding the evolution of stock indexes and prices?" Answers coded as "do not get information or get information only occasionally" (the base category), "get informed on a monthly basis" (Monthly), "on a weekly basis" (Weekly), or "on a daily basis" (Daily). Table A1 reports the sample distribution of the answers. Table A1 Sources of information -Based on the question: "List the sources of information you usually resort to when you want to get information regarding the stock market". The following information sources were mentioned by investors: bank/account manager (Bank); friends/family (Friends);
specialized press and the stock exchange bulletin of quotations (Specialized); other written press, television and radio (Other press); none. Table A2 reports the sample distribution of the answers. Placement of orders -Based on the question: "How do you give your buy/sell orders?". Answers coded as "using the telephone or the fax" (Phone/fax), "going personally to my bank" (Personally) and "using the internet" (Internet). Table A3 reports the sample distribution of the answers.
Table A3
Financial knowledge -We use the survey questions number 7, 11A and 13 to build up a proxy for investor's level of financial knowledge. Weight of risky assets (in the portfolio) -Based on the question: "Classify, by decreasing order of relevance in your wealth, the value invested in each type of investment -real estate, bank deposits, securities (treasury bonds, stocks, bonds, mutual funds, participation certificates and derivatives) and other assets". Answers were coded in the scale 1 (most important) to 4 (least important). Investor's experience -Based on the question: "How long have you been investing in the securities market?" Answers were coded: i) less than 2 years, ii) between 2 and 5 years; and iii) 5 years or more.
Investment style -Investors were classified as very short-term (if they hold assets for a maximum period of one month), short-term (assets held from one month to one year), medium-term (assets held from 1 to 3 years) and long-term (assets held for more than 3 years). The variables VERY SHORT, SHORT, MEDIUM and LONG are binary variables, taking the value of 1 for very-short term, short-term, medium-term or long-term investors, respectively.
Overconfidence: Based on the question: "How do you rate, on a 1 (very low) to 7 (very high) scale, your own knowledge of financial assets and markets?" (Self-evaluation). Answers to this question were compared with the financial knowledge variable measured in the 1 to 7 scale as well. If the difference between self-reported and actual knowledge is positive and greater than 0.9 then overconfidence =1.
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Risk aversion -Based on the question: "How do you consider yourself, in the 1 to 7 scale, regarding the investment in the stock market: very risk adverse (7), risk lover (1)".
Invest because love risk -Based on the question: "What are the reasons behind a concrete investment in a particular stock?" Equal to 1 if the answer is "because I love risk".
The socio-economic variables are the following:
